The present study examines the cost effectiveness of simultaneous implementation of seismic reinforcement and energy-saving renovation for wooden housing that was built before 1980. To start with, a basic examination concerning simultaneous implementation was conducted. Based on it, the methods for reducing costs that make use of advantages of simultaneous implementation were determined.
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In the present study, the cost effectiveness was examined of simultaneous implementation of seismic reinforcement and energy-saving renovation, retrofitted in wooden housing that was built before 1980.
To start with, basic data on simultaneous implementation were examined. As methods that are used separately, a typical seismic reinforcement method (A) was selected, as well as an energy-saving renovation method (A) (outer insulation panels). A second energy-saving renovation method (B) (inner insulation panels) was also chosen, which was thought to have many processes in common with seismic reinforcement method (A).
The next step was to examine methods for reducing costs, by leveraging the advantages of simultaneous implementation. The combination of energy-saving renovation method (A) (outer insulation panels) was considered, coupled with seismic reinforcement method (B) (seismic reinforcement from outside). The combination of energy-saving renovation method (B) (inner insulation panels) was also considered, together with seismic reinforcement method (C) (seismic reinforcement from inside). Simultaneously implemented, this was the less expensive approach. It was concluded that the comparative examination on cost effectiveness showed that the combination of seismic reinforcement method (C) with energy-saving renovation method (B) incurred the lowest costs, while maintaining the advantages of simultaneous renovation.
Separately from the above, energy-saving renovation limited to personal living rooms was examined, by clarifying the cost effectiveness of simultaneous implementation of seismic reinforcement method (A) and partial energy-saving renovation.
Finally, in addition to direct energy-saving effects, the payback time for renovation costs, including indirect benefits, were estimated. To calculate a realistic payback time, factors taken into account were residents' copayments for medical expenses (30%) and a reduced burden on government finances, as indirect benefits which would result from preservation of health through thermally improved environments. In particular, because the elderly incur higher annual medical expenses and copayments, it was concluded that even partial energy-saving renovation in elderly households, limited to rooms used by elderly residents as their living spaces, could produce indirect benefits resulting from preservation of health through thermally improved environments.
Looking to the future, in the context of the ongoing switch to a stock-type housing market, the market value of properties could be enhanced by the added value that stems from improved housing performance, through the simultaneous implementation of seismic reinforcement and energy-saving renovation as suggested in the present study. 
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